ACTA ARACHNOL., 27, (Special number), 1977. 
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4^7 3 ^ >j VA Pirata subpiraticus 
(Bosenberg et Strad) I 

tt ffic H 


Synopsis 

Hamamura, Tetsuzo (Akitsu Branch, Fruit Tree Research Station (Minist. Agric. Forest.), 
Hiroshima): Ecological studies of Pirata subpiraticus (Boesenberg et Strand) (Araneae: 
Lycosidae) II. Acta arachnol., 27 (Special number): 229-238 (1977). 

The life history of Pirata subpiraticus (Bos. et Str.), was one of the major spiders in 
East Japan paddy fields, was examined under laboratory conditions. 

The young spiders that dispersed from the mother’s back were reared until maturity, pro¬ 
vided the adults of Dorosophira melanogaster and Psilopa spp. as preys, at a constant temper¬ 
ature of about 25°C with 10 hours of daylight. 

The spiders of the summer generation moulted 5 to 7 times and required an average of 
62.7±13.1 days to mature, but the winter nymphs which were collected from paddy fields in 
October moulted 8 times and required 160.0ib8.3 days under the same rearing condition (Table 
1). The cause of the significant difference of developmental periods between both generations 
was not clear. But, this difference may suggest the diapause of winter nymphs of P. sub¬ 
piraticus that induced by the exposure of the mothers or the eggs to low temperature and short 
daylength. 

The carapace widths of the nymphs were measured after each moulting of the winter 
generation (Table 2). As the carapace widths overlapped between some instars it was im¬ 
possible to decide the instar by the measurement of the carapace width. 

The daily food consumption in the immature stages of this species was examined in the 
summer generation. High predation appeared in the second to forth day after moulting in all 
instars (Fig. 1). Total food consumptions in each instar increased with advance of the stage, 
and an average of about 40 flies were killed in the last instar. 

The daily food consumption of adult females showed 3 peaks occurring after dispersal of 
the young spiders from the mother’s back (Fig. 2 and 3). The peak of food consumption after 
copulation, however, did not appear when the females mated just after the peak of post-moulting. 
In cases where other preys than flies were provided, the daily food consumption of these spiders 
also are described (Table 3-5). 


i ts s 

+ /-? 5 3 ij if ^ Pirata subpiraticus (Bos. et Str.) (i'tli S /^©XkFB 3 7 © tjjflife 

? y* • a1969), 

jfM\% iil968~1969^ ft K & 3 f t & tv x ff o fz b ©S & 3 . 
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flllHAtbfkg, 

ii^F3^K^®A7t:i'S^iS:g ) HS:W^;^©^ii§Miyglt8S < mmirz bAVTfes. 


II tWfccfctWS 

^^WKH1-5^ic;ji^fc^*Ki;tiiA;K'o^-rtti968ip5 / gic:, ®^-ii±A;ico^-cttinl¥ioj§ 
K£f:|l5K'#rtffl7j<H-^»*b/c#pcD9# ; t©lli)S^®lP^bA'fbL/c?^^'T?*5. gpt^SttltS 
2cm, gS 9 cm ©#5x®© i i ; t''y(C37U^^^-bfc4)®^-jlt\ 

tz. fltt+'f n ->3 77a <7 7N'x^±iC, B#>5rgF^t?^g 

Ibfc7 + 4 A 7 (Psilopa spp.) AbX-A- 7+5 AAfcii[I [ ii, + -f n 7 3 7 -7 

3 tfc7f 5 

+ + n-> 3 7 7 3 7/-i' X ©^:t$^bi/'>AfeffiA*®^K|!fK5'&'rcfe-3A/cfc-e^s. <?ii^0A 
(/->o< §7i±^SS©:l£^KJ;oT^;iT%i;fc. 

)KSi?J;t>'jfA*©iiSttSBSB#SiJ!cfTtto*. ®^t&ftK^T©AfrAofc#jtt©irtFtg©# 
Hfitett, JK&&1 BW.\*l<D£.%tztt<Dmft : £&,®WcAn$$LWVfrZ <fiffiiCftpboy-, if?x 

SbiC : tEpffl#^;i|l@S-+ + i 7 ~bM 7 n^ -7-£S=f b/cSMItT? 0.05 mm Ijifift -CtJS b tz. 
BXftWfflJSAMlco^TK, *+ny 3 7-7 3 7^'x, 7 y# . 3 3^^£f?£ bTfg^fc#, 41 

W«S^K'o^ri*IS*©S+?JE-«5 2ii»C'rs. 

•ftitf: !>©+?£ !3, Ig^#-^/-ctt5Etb-Cb5%©ttMA^b^^fc. 

H±®^Klii < it®rb^|5gi9, 1"^TK)25°C©tl-figrt-cg3tff*;J;t;^MII3tWKJ;510Bt 


Ill ISSfccfc^#^ 

1. *»fcJ;tf§838ilH 

25°C©tMifi^ftT? + -i b -> 3 7 a 7«'ii7+ 5 4-"7^' f 'x^-||ic;i3.x.^:^^©+/'i'7 7 * y 7"^e© 
^ri!*Jj;y'^©S3rHltt Tablel ©i*;7-e*a. 7 ^©^ttHSflKiJIbTfe, 

t «J; < £a bUtz^ms^ S#*'*? b * U 7' -; e £>H$l+?& •? tz. 

5 J3 tcg£ tifc#p^ ?>ivft bfcSffitt©#rtMi#p© -5 rt t? l nm£ bfcft 2 ^Mfc-eip© 7 fr b tBT, 
•€:©ft 5 ~ 7 0©SS,g;-e)3S^bA. IP® 7 JKtBfrbgS^-f■£ t X'KW Lfzummmt feAgP73-tt60B 

mrsmm^m^zm^mbntz. m&z^fyKLtzWi&ow-w&nw&nsM 

±13.1 #^©3pj^0S:(i©^tlfelOHilu?i;'C*^A- 

ftfcfr, lOJ?K^7l--eft*bAlP©7^blK*bAa#tttA;ffla)fttt^'r758lil©®iS-c : )jg*! 1 b, IP 
©7l«tti2i0«SMiffiM.O±8,3 B-Cifeofc. 

5j:( 5, ftt<^+?B30~50B^S-r5^i*.l9, Jl©J;7^Sl^tt®#:iCJ:'pT4^^b 9^- (^ 

■$•) t-r©©5t^«-^i?i!,bti/c. ^©^WB3^n2B-e*- 5 /c{ibtt©-rnt)20B*©b€- 

KWfctM^KO&^om^MFS’z&mtZ t 3 tii>m 2 <, 

$woBibfrz>®,^t'vcDM 3 fe®#iftft^a;iftft®it]2.5ig-efe7fc. mk, bm, mom.ifi\m 

m b©Kb -r, Mtswai k^ tztt k w*&z&-n& 

z. 
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Table 1. Durations of days in each instar of Pirata subpiraticus under 
constant temperature 25°C. 


Instar 

No. a - Total 



2nd b 

3rd 

4th 

5th 

6th 

7th 

8th 

9th 


A-l 

8 

12 

14 

14 

9 

13 

11(50 


81 

2 

8 

9 

19 

19 

7 

20(2) 



82 

3 

8 

9 

8 

8 

9 

11(2) 



53 

4 

11 

10 

11 

11 

IKS) 




54 

5 

10 

8 

10 

15 

_c 





6 

8 

9 

12 

11 

12 Ob) 




52 

7 

12 

10 

9 

12 

9 

7(b) 



59 

8 

10 

14 

9 

8 

9 

80b) 



58 

Aver. 

9.4 

10.1 

11.5 

12.3 

9.4 

11.8 



62.7 

B-l 

16 

10 

53 

14 

38 

17 

— 



2 

18 

16 

40 

15 

— 





3 

18 

12 

11 

11 

11 

54 

—- 



4 

19 

15 

47 

15 

22 

17 

— 



5 

19 

12 

10 

— 






6 

20 

9 

11 

11 

36 

27 

32 

20(<?) 

166 

7 

17 

12 

25 

23 

— 





8 

20 

15 

9 

32 

30 

— 




9 

20 

14 

18 

16 

13 

15 

20 

30(2) 

146 

10 

21 

10 

17 

20 

24 

28 

24 

22(2) 

166 

11 

25 

10 

11 

36 

23 

18 

19 

20(b) 

162 

12 

20 

9 

39 

13 

22 

23 

16 

18(b) 

160 

Aver. 

19.4 

12.0 

24.3 

18.7 

24.3 

24.9 

22.2 

22.0 

160.0 


a A and B indicate summer generation and winter generation respectively. Eggs of winter generation 
were collected from paddy field in October. 
b Duration from emergence to next moulting. 
c The symbol —- indicates death. 


Miyashita (1968b) ^ X 4- 3 ■=& >J IdT, 

*IU (1970) ®fi(30°C) 

Matties. (25°c) ©s^fofgif^isa^istu 

Lfz. 

^73t'J^©*m-C|i, •SK(i25”Ct?P3itfti i l)*aT?*i9, 

*©-ectit>i3iJ^bb>. fcfi'b, XiSft-CBffli®©J:-5lc + -f n -> 3 

r>i>' 3 y/ n'x i’7b ^ b(i'7b ^ b'7'' f x;)sg^t'£§bj: < fin 

/c/cfeb-l n-> 3 7b 3 b^b, 

11 -f K^Ett-SUtrUbitiS ©t?, |if©stc j; o T^©fJP B ^iMM bfc *9 bfc £ 

(d< tv 
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ss «• m = 


ttttTM^SgBC^TKBfrnfctf, £> £ tifc. Miftft 

IH©f8WJHIffl©2©:*t3fr&#*.*£, 0P$©&ft#£tet>©£ 

#x.is>ti5. 

Miyashita (1969b) ft ^ x^'i 1 ij £fIS. (27~28°C) irfsllt bfcm, $>Sftflrt 
f£:g^M§&gb:fc££&HJ3e>;frK:U ftigi©HiS^itb-C©5. Miyashita (1969a) 

X + at: y £ i^a^ticS. 

t>b> *'■*? 3^ l) y^K&VfMfr&ZtirtUl, M®t^t0x t- t i (gbHl 

1971 ) IPS)*s©«^©s©sy-^fi'/gtfcttsa©»K<to-ctis^fticg^nr 

t>> i0i'lfr©XT-v^'HOK ££l3H - £H*fx_S>tl.5- 
?*©tt$UtSt-£#g£ii±SE©^T© 2H©flfe«a£/b£fj:<, ^cBEKASfctofflfW^^ti^Ji 
ft5xx- < ^btiTictf ©. a ij A*blxSi-5 

&*), ^©fij@:ii#Pffl*5©tt«©3i©XT-^-esy-s'iJrtgtt^b/c^, m&mfaWi&pu<, ^ 
m&mbfrKtzmcDmm- 

2. U"5 la^itg ©#H 

ifj&ltfc y- 5If spiffi © iHIS « 1? ff^ tz. fMii 4> T: 5Et b;fc«£ 

Table 2 © £:fo i) T!<fe <5• 5 <££ 6 iCJf 9 ^ij£ftT?1??II©a;®6^i6 btl, *©flfe©^& C © 

SiJ/E^a (0.05 mm) -eii-r^Tja®Wt?S>«), =ff WgK«k fflifc^qcBmi Ltz SF^®#::g?©S!l 
(fttt, 1971) £-Scf 5. 

(jgftK)gb7'c5(@#:©S 1| ¥i|iSttli4i£t) 2mm £LtT?;fe-?/c. #^5>|oaKaiJSy*5S^©®^-1fi 

ft©B£tt%S£/v<i:;^ 2mm ^©^WlTAfc-^cCi (gn|t, 1971) frS>, if ^ © S^-iftf^©^ 
4, t©Srt©a]^£IIIil©#S*bT©a fe©£jt)£$ti5. &*>', xm©#jft© : £ E PI§©W£te 

2mm ^©^Efnfgtlfco fc. 


Table 2. Carapace width of Pirata subpiraticus in each instar on winter generation. 


Instar 



Width in mm 



Min. 

Max. 

Aver. 

2nd 

16 

0. 60 

0. 65 

0. 63 

3rd 

12 

0.70 

0.75 

0.74 

4th 

12 

0. 80 

0. 90 

0. 86 

5th 

12 

0. 95 

1.10 

1. 00 

6th 

11 

1. 05 

1. 25 

1.16 

7th 

8 

1. 30 

1.45 

1. 38 

8th 

6 

1. 50 

1. 75 

1.62 

9th 

6 

1. 80 

2.10 

1. 91 

2 

Adult ^ 

3 

2.10 

2. 55 

2. 42 

'b 

2 

2.10 

2.10 

2.10 
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Fig. 1. Changes of daily food consumption of P. subpiraticus in each 
instar on summer generation. 


3. iWfcMO + 'f n -> 3 t) 'J 3 V'-tx-MIkm. 

bf)o©-t2~4 b%ml, c comma 

b&<^- d©RtfJ©ft:£ LTte+'f n -y a t> 7 a 

jz&ir t'ScDtr^-x ij *^©/JnS* ; & j ?x./c. 7^&®®b 

T(3Xf! i b/cs;ifi'ft©®#^^JibT^:'ri Fig. 1 ©ifc^triiS. t<jftSi©jfAMKIififi8Ptg©^(± 
S i/bi'ggfe /cffl-eMtt* dAK b/c 4 b/c. 

©MASK Si—5t©ffilri|#s&<9, ^©M^KjfAl:^ < teo/c. 

i < 2~ 4 0 gidfiJfcll © t°— 9 ifiV&fo £>tt> Fig. l ic^bT©i-<£©=(i©fitffl©lfl**:tt§ 

;b*T®0t>©-e&-?fc. 

(gli-'ijS (1970) tt^A^idlb'©478^1:2-3 0i©aj#:©fSft*^l-^i ; £-^:b'r*Jl9, 

£> il 2> ISilf Si 7 <d ©<b ■) ttMA'PSlRl'&JjNlt' i^x. bti-5- 

^3 *) ©*&}*&» Si Fig. l oWV v 7 K^ct A -5 0 , ^-efi40ffl& 

ijiffl+'f n v- 3 7'7a ^^^x^rfiAbfc- + dv' 3 )-) 

3 7^'x©|ii(«>p^Kjll0(@|*7?*ofc. 


4. © 4^ 4* o 7 a 7 V s 3 7 ' ,s 'x|ff jl^H. 

7 -t © id fiA © 2> d £ Si Haynes, D. L. & Sisojevic, P. (1966) ft x t* © —g 

Philodromus rufus |CO©"C, Miyashita (1968a) ISIS • ‘fcJ.Si (1970) 

+ 4 n -> 3 7 -7 3 7^'x£x-yid b/c^0+^'7 3 ^ >J 7"*fiXft:©MA*©^.il Si, 1*3(5 4 cm, 
rrib5 8cm eT’lJif y ^ 4 J idS^fc3iffi ; &AtVfc. 

jaSiftK;©®^K,K(Ifflff^»©^'fbtt Fig. 2 it5rrf £*>S)-e&.5. 

1 ~ 3 s g17?fi^»©iiip^ll5>ti, -tffl^M^'bfc- ^©At^ja^-ifif^i/bSbSttt-ftofiAa; 
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M ft i - 



Days from the final moulting 

Fig. 2. Changes of daily food consumption of adults after the final moulting. 
Solid and open circles indicate male and female respectively. 



Fig. 3. Changes of daily food consumption in the adult females on winter generation. 

Arrows a, b, c, and d indicate oviposition of unfertilized eggs, copulation, 
dispersion of nymphs from mother’s back, and moulting, respectively. Solid circles 
indicate the period during which the female is holding the fertilized egg sac. 
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b tz. c(DjfeMfr £> ihfoMK ft©Tt>it^-ffifg©®#;liSii±ft©ffl^<k <0'O bti* 
ft ^E>. 

Fig-3 tt£g;6 a ?>;gjPH^®fi:ftm*ia^1ftft©6^Jito^T^b:fcfe©-C*S. 

(Fig- 3-A, B, F), eft 

£>©IPtt 1 ~2 0-CM*S ft 5 frAftft V b £ ? • -e©mx«^5 1 fiJl* \mv& <iiO6~7 0t 
ltg#p-t5- L;6> b, figftiete o T*|U©iflAMffl t°- ^ bfti§£-tftf <" Km IP^ffftftft, 

£JSti©f*AS©t°-?ttM5.ft7i:® (D, E). 

l 0 a -y 3 ->^ 3 *v<i£ 

itbfc. bfrU Fig. 3-D ®^l|Ug|p^lcl J bftSJ:-5K^mfflii^»^>'ti:^^ttlP®-5 

#P©-5 ; &t±ifciij(*A 3 ltSPK'0©-r©5MPa1©il/ ; e©f* 
^ib-c«#p©-5#^J;i5^<«-ofc. ?^*#8lft/c&, & 
©SIPt-C©}S^:*ttl±«KlS< 10llSWiii7.7|# (N =10) 


5. agg-[$ftft£>)j£J$©'7 y* • aa^'-ffiA* 

Sftic&tts^^ilffl||©SM4icoi / '.T©|g'S-(i||5f;K/J?tj:i/->^, m— 
©a^5-^<liAb-r^Si#K.bft5- JUS?. (1974) tt7KHKft(J-5 + ^x*+3^ U 
fflJ#6g£!S2U ?y# • 3 3^'-f©#J^70~80%-c*5c:i^b/c. |E5?f:Jl®7j<ffl-l?(iy^^"o 

3 3/'M Laodelphax striatellus i t ,7 f Nephotettix cincticeps © ^ > + /s 7 

Table 3. Daily feeding quantity of subadults of Pirata subpiraticus, 


No. of preys fed 


No. 

Method 

Prey 0 



Days 



Subtotal 

Total 

Average 




1 

2 

3 

4 

5 

per day 



Ls 

2 

2 

1 

0 

2 

7 



1 

Pot a 

Nc 

6 

3 

3 

1 

1 

14 

21 

4.2 



Ls 

3 

2 

1 

2 

1 

9 


3.4 

2 

Pot 

Nc 

1 

2 

1 

1 

3 

8 

17 




Ls 

2 

2 

1 

1 

0 

6 


3.0 

3 

Pot 

Nc 

5 

2 

0 

1 

1 

9 

15 




Ls 

3 

1 

0 

1 

0 

5 


4.4 

4 

Pot 

Nc 

5 

3 

3 

3 

3 

17 

22 

5 

Dish b 

Ls 

4 

4 

1 

1 

3 

— 

13 

2.6 

6 

Dish 

Ls 

6 

3 

5 

3 

1 

— 

18 

3.6 

7 

Dish 

Ls 

8 

4 

4 

3 

2 

— 

21 

4.2 


a In the pot (20 cm in diameter) planted rice plant and covered with glass bell (25 cm in height), 8 


adults of both prey species were provided everyday. 
b In the petri-dish (9 cm in diameter and 2 cm in depth), 8 adults of prey were provided everyday. 
c Ls and Nc indicate Laodelphax striatellus and Nephotettix cincticeps respectively. 



Table 4. Daily feeding quantity of adult females with eggsac of P. subfiiraticus. 


No. 

Method 

Prey c 





No. of 

preys fed 





Days 



Subtotal 

Total 

Average 
per day 

1 

2 

3 

4 

5 



Ls 

0 

0 

1 

0 

0 

1 



1 

Pot a 








5 

1.0 



Nc 

2 

0 

1 

1 

0 

4 





Ls 

0 

0 

0 

0 

0 

0 



2 

Pot 








4 

0.8 



Nc 

0 

1 

2 

0 

1 

4 



3 

Dish b 

Ls 

1 

1 

2 

0 

2 

— 

6 

1.2 

4 

Dish 

Ls 

0 

0 

0 

2 

1 

— 

3 

0.6 

5 

Dish 

Ls 

0 

0 

0 

2 

1 

— 

3 

0.6 

6 

Dish 

Ls 

3 

1 

1 

0 

0 

— 

5 

1.0 


a ~ c See Table 3. 

Table 5. Daily feeding quantity of adult females of P. subpiraticus in the 
period from dispersion of youngs to next oviposition. 


No. of preys fed 


No. 

Method 

Prey c 



Days 



Subtotal 

Total 

Average 












1 

2 

3 

4 

5 



per day 



Ls 

1 

1 

0 

1 

0 

3 



1 

Pot a 

Nc 

7 

5 

2 

1 

0 

15 

18 

3.6 



Ls 

3 

1 

2 

0 

0 

6 



2 

Pot 

Nc 

3 

3 

0 

1 

1 

8 

14 

2.8 



Ls 

2 

1 

0 

0 

1 

4 



3 

Pot 

Nc 

5 

3 

1 

1 

1 

11 

15 

3.0 



Ls 

3 

2 

1 

0 

0 

6 



4 

Pot 

Nc 






15 

3.0 


4 

1 

1 

2 

1 

9 



Ls 

2 

0 

1 

0 

0 

3 



5 

Pot 

Nc 






17 

3.4 


5 

5 

3 

1 

0 

14 

6 

Dish b 

Ls 

4 

3 

2 

2 

2 

— 

13 

2.6 

7 

Dish 

Ls 

4 

1 

1 

4 

0 

- 

10 

2.0 

8 

Dish 

Ls 

2 

2 

4 

8 

3 

- 

19 

3.8 

9 

Dish 

Ls 

5 

1 

3 

2 

2 

- 

13 

2.6 

10 

Dish 

Ls 

7 

2 

2 

1 

3 

— 

15 

3.0 


a ~ c See Table 3. 
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a^eij ttfSiSSti/ccD'e, £© 

tS.-oic. 

5 SHIt5 3 -t u 7""Er(i'f^'CX1fi^;©flift'PSi5. 7?/n3 3^M £b> ph'^y*^ 
IHB#it4x.fc|l.liii5 7J^©l©7 7"^^4-“’7 h ft 4 *&&*., 25cm (D tf 7 xfg&fo&iktzlg. 

St-eft-tt®, S0jasa©)Sii*8®ftf'o-<jx./c. Cffl^[i8~9^tc, 

(¥^Mfi25°C~30°C) -efrft-?*:. 77 /n 3 3 /s^/cy-^ 4 x./cH|^[igg 8 cm ®-y + - y|tg 

110 8®#:®$*^*.*:. t®J:-5tt2offl||.||^+^'7 3 ; e | J^" 
^©agg#:, ip©-5^itofciiiixft, 

4-^'5 3^'J7" ; &ffiBgtt®’7y* • 3 3/->M }$£:■:IS Table 3 |C^f £*> *9 tr*5- 1 0 3 *9 ©f* 

ASIS 3 ! 2 ^ 3. +'1' n-y 3 >7 >7 3 <7/s-x^r-!fx./c|g(cMbti/'c J;-5 (t^^©MASii 

fiTt-S©-?, BSi9SAft«Sf>it:{g©fe©i#x.btL5. IP© 9 £$^.5* 

©it©Jf:fe!HS Table 4 ©£&U T?&£. £ ©Kfaj © <. lBUBttS© 

77* • 3 i^X-btiS- ^ Tables 

K^-Ti*?l9-t?*.l9, 1 HS*9 3 H#:tM ©y ft, 3 =i'U&}§&i~Z. 

*y*i33/q .f: 7 p -f - V t fey ^7"n 33 /MiOt/ h b">? 

y**^<JiA1'-SMlcil^Stob>bLfc. bfrb. t©,i±uto©-t(i^^tt^^p B 1®^4.i9, fgtffffl 
|IWy*li33«M J;i97j<Hit^-bSfl#:*)S#<, bn^ffiA-r^Jg^©<o^Jibti/c. 

H 5/6 ft rcc +^77 t ij y**S^E0(tf*^;-rS ifret's 


H0*ffl7Kfflit^<^,t-f s+^'5 3 * y 

1 ) 25 °C, j^jlO^fP^MHJT'e, *T D y 3 t 7 v ? 3 9 ^x££ttt?£bTJm?bfc *'- { 7 = J & 1 ; /^© 
Slftft©#itttt, PP®-3)Ktii^f>BS;i! ! t-ai;5~7®iffiKb ) ^^63B^gbfc. -^, lo^itgfl. 
-eiS*b/clp®- 5 ^f>lUfc)i#m^©afttt, H-^ftTltg^-csiHl^b, )S«ltt'itsp^i60 0 
4ILfc. 

2) |A#1ft^;©igftffl : ffEpi|iB ; &fflSb/'c^, -gpc^r-C^EpigcBItAsfgfc^tx, ttWitc £5^ 

3) few 2~ 4 a gic#ti^ < fio fc. &^©il®fit<t 
ili^ifiirltotiT^ < t£ o fc. *tft^©i(]tt;©li}*«tt 3 p^MJ HO WT* -? /• 

4) lif©fiSItfflfflffilitltlSlttiS'Sb < *a o fc. #;©^c§b , ®#1Sf^©9' 

-tIS, "&=k i 9 fflAl;ii^©i#x.bbi.S. 

5) iffifebltb’<bC/lJ?/(t(t> 77 / 333 ^ i t7 11*7 y*■& ffiMit> a l bi'ic 

b tc. 
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